F. Moutou (1) , B. Dufour (2) & Y. Ivanov (3) ( In accordance with Council Directive 90/423/EEC, the Members of the European Community ceased routine vaccination of susceptible livestock against FMD in 1991, and such vaccination, as well as imports of vaccinated animals from third countries, have been forbidden since 1 January 1992. Consequently, many other countries of Europe also stopped vaccination against FMD at this time.
The break-up of the Union of Soviet Socialist Republics in 1991 and thereafter, led to the creation of fifteen new countries (twelve of which form the Commonwealth of the Independent States), some of them on the borders of Europe (7) . Given the political and economic instability of these countries, special attention and assistance was required from the international community, and in particular from the European Union (EU). The Office International des Epizooties (OIE), and the Food and Agriculture Organization (FAO) have helped several of these countries to develop and reorganise national Veterinary Services.
The 115 outbreaks of FMD reported in the countries of Transcaucasia (Georgia, Armenia and Azerbaijan) since 1992 have caused concern to the immediate neighbours of these countries in Europe, particularly Russia. The decision was thus taken to perform an assessment of the risk of introducing FMD from Transcaucasia to Russia and the rest of Europe. For this purpose, a joint FAO/EU/OIE mission, composed of four experts, visited the countries concerned in March 1999. The mission was very well received by the local Veterinary Authorities, and was hence able to gather first-hand information which was indispensable to the analysis. However, the information gathered was insufficient to produce a quantitative risk assessment. The authors therefore present a qualitative assessment of the risk of introducing FMD from Georgia, Armenia and Azerbaijan into Russia and the rest of Europe, based on the data available in 1999.
Methods
The method used to conduct this qualitative risk assessment is based on the work of Zepeda Sein (11) . The theoretical bases for any risk assessment, whether qualitative or quantitative, are the same. Once the hazard has been identified, in this case infection with FMD virus, the risk to be assessed is a function of the probability that infection will occur and of the magnitudes of the consequences of such an occurence. The probability of the occurrence of the infection is, in turn, the product of the probability of the entry of the virus and the probability of exposure to the virus. The appraisal of the magnitude of the consequences must take into account both the probability of the dissemination of the pathogen (transmission plus spread) and the economic impact of the disease.
For a qualitative assessment, Zepeda Sein proposes that each of these events be characterised by a number of parameters and that each parameter be analysed on the basis of all available information (11) . In addition, the probability of occurrence of each event is assessed for classification by means of the following descriptive scale:
-negligible, when the probability of occurrence of the event is sufficiently low to be ignored, or if the event is possible only in exceptional circumstances -low, when the occurrence of an event is a possibility in some cases -moderate, when the occurrence of the event is a possibility -high, when the occurrence of the event is clearly a possibility. Table I contains a matrix showing probabilities of occurrence when two parameters are combined. In this study, the probability of occurrence of a hazard (FMD virus infection and the consequences of an epizootic) is equal to the probability of entry (from Transcaucasia to Russia and the rest of Europe) combined with the probability of the exposure of animals susceptible to the pathogen. As FMD virus cannot be transmitted to humans, the consequences of an epizootic will be purely economic.
The three countries will not be presented in detail here, but Tables II to IV present data relevant to the present assessment. 
Results

Probability of entry
The three parameters examined in order to determine the probability of entry of the virus into Russia and the rest of Europe from the countries of Transcaucasia were as follows:
-the prevalence of infection in the three countries (Georgia, Armenia, Azerbaijan)
-the volume of trade in animals and animal products -the survival capacity of the virus in the environment.
Prevalence of the infection
The prevalence of FMD virus infection in the three countries is a determinant of the probability of occurrence of the hazard. Table II presents the number of cases of FMD declared by the three countries between 1992 and 1998. The number of outbreaks may vary according to whether an outbreak is defined as an animal, a herd, or a village. The most realistic epidemiological unit is probably the village, since the herds of different farmers in a given village are generally kept together and share pastures in the summer (e.g. Armenia has no border with Russia, but herds from Armenia mingle with those from Georgia on a regular basis). However, this information is not always specified in official declarations.
Annual declarations of outbreaks show that the virus is present on a regular basis in Turkey and Iran, which border the south of Transcaucasia. Thus, the probability that the virus crosses these borders is high. The genetic characteristics of isolates from Transcaucasia appear to support this hypothesis.
Hence, the risk of FMD is greater along the southern border than along the northern border of Transcaucasia, which is the region covered by the present survey ( Fig. 1 ). Azerbaijan 1,400,000 300,000 5,300,000 30,000 20,000 20,000
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Fig. 1 Map of the Caucasus, showing the location of the three countries
It is important to bear in mind that the declared prevalence does not always reflect actual prevalence. Some outbreaks are undetected or undeclared. Declared rates of prevalence should therefore be modulated on the basis of the quality of the local epidemiological surveillance systems (4, 9, 10, 11). The quality of these systems is dependant on two factors, namely: the infrastructure of the veterinary services and the diagnostic capability of the country.
The official veterinary network in all three countries is well structured and covers the whole of the territory concerned. State veterinarians have first-hand clinical and field experience of FMD. However, diagnostic capability is limited, and communication between field veterinarians and regional or national laboratories is complicated. In recent outbreaks, although diagnostic capability was acceptable once the disease had been suspected clinically, the number of samples sent for genetic characterisation to the OIE-Regional FMD Reference Laboratory in Vladimir, Russia, was insufficient and epidemiological investigations were incomplete.
Given the various uncertainties regarding actual incidence, and the fact that outbreaks have been declared every year since 1992, the authors consider the probability of FMD infection in the three countries to be 'high'.
Volume of trade
Since the three countries concerned are not yet self-sufficient in food, particularly in meat, the countries attempt to import rather than to export. More importantly, the EU and most of the eastern neighbours of Transcaucasia do not allow imports of live animals and animal products derived from susceptible animals from countries of Transcaucasia or from Russia. Current national herd sizes are relatively low (Table III) , and in some cases are even declining. Thus, no direct exports are made to Russia or the rest of Europe.
However, during the summer months, contact between herds in Russia and those in Georgia (including Abkhazia and South Ossetia) and Azerbaijan is possible in the pastures of the Greater Caucasus (along the northern borders). Table IV presents figures for herds in the border provinces. Herds are relatively small, although in Georgia, six out of twelve provinces are concerned. No data are available for South Ossetia. Data pertaining to the Autonomous Republic of Abkhazia were obtained from the mission report by Garland (3). In Azerbaijan, eight rayonul (regions) out of 65 are concerned. However, given the current structural and economic conditions in the region, more extensive animal movement is improbable. Based on the above considerations, the probability of entry as determined by trade volume is rated 'low'.
Survival of the pathogen
The capacity of the virus to survive in the environment is principally dependant on ambient humidity, as the virus is sensitive to dryness. However, a more serious problem is that in the three countries concerned, diseased and contaminated animals are not slaughtered. Such animals are isolated for twenty-one days, after which the measure is lifted. Thus, the danger of clinically asymptomatic carriers being present is realistic, and the probability of survival of the agent is rated 'high'.
Assessment
Using the matrix (Table I) proposed by Zepeda Sein (11), the authors conclude that the probability of entry is a function of the combination of risks relating to prevalence (high), contact due to cross-border movement and trade (low), and survival (high); thus, the probability of entry is rated 'high' (Fig. 2) .
Probability of exposure
The parameters considered in determining the probability of exposure were as follows:
-the potential for transmission to susceptible animals in the importing country -the probability of spread within the country -factors influencing the survival of the virus -the role of wild animals as potential vectors.
Potential for transmission to animals in Russia
The common pasturelands of the Greater Caucasus represent a risk for transmission. Animal movement is probably limited in Transcaucasia, but may be more extensive over the border, in Russia, if animals are sold at a distance from these pastures. Nonetheless, this is improbable given current economic and political conditions which dictate that the owners generally keep the few animals they have. Thus, the risk for transmission to animals in Russia can be considered to be 'low'.
Probability of spread among animals in Russia
The probability of spread among animals in Russia is conditioned by the small number of animals vaccinated over recent years; Veterinary Services can no longer afford to buy vaccines (marketed by one or two institutes in Russia) for annual vaccine campaigns. According to reports, animals are only vaccinated in the immediate periphery of declared outbreaks. However, fifteen million doses of bivalent (A-O) FMD vaccine might have been used annually in North Caucasus. Given the limited movement of animals, and because animal products are consumed locally (due to the current economic situation), the risk of spread can be classified as 'low'.
Survival of the virus in Russia
The factors affecting the survival of the virus are climatic and environmental. Low temperature and high humidity are favourable to the survival of the virus. In the present analysis, the principal concern was the fact that diseased and contaminated animals are not slaughtered, and that the probability of clinically asymptomatic carriers is high, both in Russia and Transcaucasia. Nonetheless, the probability of survival in the more northern regions, beyond the Greater Caucasus, is limited as far as can be determined on the basis of information concerning animal movements in these areas. The risk is thus considered to be 'moderate'.
The role of wildlife
The probability of transmission by contaminated wild animals (wild boar, cervids, ibexes, chamois and wild sheep) appears to be low, given the small numbers of such animals present, due in turn to the absence of hunting regulations following the independence of the countries of Transcaucasia. The estimated populations of chamois (15,000) and of the two species of ibex (37,000) present in the Greater Caucasus are not high (8) .
Further north, in Kalmykian Autonomous Region, the population of saiga antelope (Saiga tatarica) could contribute to transmission and spread, should the virus cross the Caucasus range. However, the recent figures for the saiga population showed a sharp decline in the 1990s (6) . Hence, the probability of spread among and transmission from wildlife is rated as 'negligible'.
Assessment
The probability of exposure resulting from a combination of the four parameters, namely: potential for transmission (low), probability of spread (low), survival (moderate) and the role of wildlife (negligible), is considered to be 'low'.
Magnitude of the consequences
The consequences of an outbreak of FMD in Russia are solely economic, since the virus cannot be transmitted to humans and the public health consequences are zero (i.e. negligible on the scale used in this case). In border areas, the economic impact primarily concerns local cattle breeds, which are subject to little genetic selection and produce modest amounts of milk and meat. In this context, the impact is considered negligible.
Regarding sheep, direct losses (mortality in the young) may occur if the virus infects a flock during the lambing season, but this is unlikely in mountain pastures. Indirect consequences and the risk of spread are more likely to be linked to the geographic location of an outbreak, and the ability of local authorities to rapidly control the situation. Once again, available information on the local economic situation led to a classification of the risk as 'negligible'. 
Assessment
The probability of occurrence of the hazard (FMD virus infection) results from the combination of a risk considered as 'high' and one considered as 'low', and is thus 'moderate' (Fig. 2 and Table V) .
The assessed risk is a combination of the probability of occurrence (moderate) and of the consequences of occurrence Table V  Summary table for Thus, imports of cattle and cattle products from Transcaucasia could be tolerated, provided that certain measures are implemented. This already appears to be the case to a certain extent, since some problems encountered in the field were, or will be, rapidly mastered or attenuated, and this is illustrated by the fact that a vaccination campaign was initiated soon after the mission.
Discussion
The method used to analyse the FMD risk has clear limitations, especially regarding the choice of categories for the different parameters chosen. For instance, the evaluation of economic consequences could be 'low' instead of 'negligible'. However, the overall result would not be altered significantly. The data currently available are insufficient for a quantitative assessment, and although the performance of a risk analysis concerning the introduction of FMD into Russia and the rest of Europe was requested of the mission, this was not possible within the time allowed; however, this assessment remains valid. The method followed in this project thus represents a first approach to a more comprehensive process which will undoubtedly require considerable time and resources. Resumen Los autores describen un proceso de evaluación cualitativa del riesgo de que el virus de la fiebre aftosa penetre en Rusia y el resto de Europa desde los países transcaucásicos (Armenia, Azerbaiyán y Georgia). Para ello se utilizaron los datos recogidos en esos países en marzo de 1999, durante un viaje de estudio de tres semanas de duración auspiciado por la Organización de las Naciones Unidas para la Agricultura y la Alimentación, la Unión Europea y la Oficina Internacional de Epizootias. Gracias a la activa colaboración de los servicios veterinarios locales pudo obtenerse una gran cantidad de información, que resultó insuficiente para realizar una evaluación de riesgos cuantitativa pero de gran utilidad como primera aproximación antes de acometer tamaña empresa. El riesgo de infección por el virus de la fiebre aftosa viene determinado por dos factores, a saber, la probabilidad de que la infección se produzca y la magnitud de sus consecuencias. La probabilidad de infección vírica corresponde al producto de la probabilidad de penetración del virus y la probabilidad de exposición a él. Para evaluar estos elementos se utilizaron los siguientes parámetros: prevalencia de la infección; volumen de intercambios comerciales; y capacidad de supervivencia y potencial de infección del virus. La magnitud de las consecuencias se calcula a partir de la probabilidad de transmisión y propagación. Tras el estudio combinado de todos esos factores, se calificó de "baja" la probabilidad de que se produjera la infección. Las posibles repercusiones económicas de una eventual transmisión y propagación de fiebre aftosa se consideraron, en el contexto local, "insignificantes". En conclusión, el riesgo global de que la fiebre aftosa penetrara en Rusia y el resto de Europa desde la zona transcaucásica se juzgó de "moderado" en el momento del estudio. Los autores presentan el método de análisis y los resultados obtenidos para que sirvan de punto de partida de ulteriores estudios.
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